Glucocorticoid regulation of preproenkephalin gene expression in the rat forebrain.
The effects of glucocorticoids on the levels of preproenkephalin (PPE) mRNA in the rat forebrain were analyzed with in situ hybridization and dot blots. In adrenally-intact rats, high levels of PPE mRNA, as assessed by in situ hybridization, were localized in the caudate-putamen, nucleus accumbens, central amygdala, and ventrolateral ventromedial hypothalamus (VMHVL), and low levels in the hippocampus. After adrenalectomy, the density of PPE mRNA-positive cells and the level of PPE mRNA/cell were decreased in all regions except the hippocampus. Acute treatment with corticosterone (CORT) in adrenalectomized rats increased the level of PPE mRNA/cell in the caudate-putamen and VMHVL. In intact rats, chronic treatment with CORT increased the density of PPE mRNA-positive cells in the caudate-putamen and hippocampus, and the level of PPE mRNA/cell in the caudate-putamen and nucleus accumbens. The effect of chronic CORT treatment on PPE mRNA in the striatum, amygdala, hippocampus and mediobasal hypothalamus was assessed with dot blots. Chronic CORT treatment increased PPE mRNA levels in the caudate-putamen and hippocampus. There was a good correlation between results on the effect of chronic CORT treatment on PPE mRNA levels in intact rats, obtained from dot blots and in situ hybridization. Results from this study suggest that glucocorticoids are required for the maintenance of basal PPE mRNA levels in most regions of the rat forebrain. There is, however, considerable regional heterogeneity in the effect of glucocorticoid treatment on PPE mRNA levels in adrenalectomized and intact rats. Increased PPE mRNA levels in response to high circulating levels of glucocorticoids, e.g. in stress, may have important pathophysiological consequences.